A progressive loss of photosynthetic activity occurred when cells of Anacystis nidulans and Coccochloris peniocystis were incubated in increasing concentrations of osmotica from 0.2 to 0.7 M, and there was a release of pteridine from the cells proportional to the loss of photosynthetic activity.
nitol-0.03 M phosphate buffer, pH 6.8, in a manner similar to that described elsewhere (1, 11) . The photosynthetic rate of spheroplasts suspended in mannitol-phosphate buffer, pH 7.6, of untreated cells suspended in the same buffer, and of untreated cells in 0.03 M phosphate buffer, pH 7.6, was determined at 25 C and 12 klx light-intensity by manometric measurement of oxygen evolution or by measurement of "IC-incorporation from NaH 14O3 into the cells (2) .
In Anacystis and Coccochloris the photosynthetic rates of the spheroplasts and the cells in mannitol-phosphate buffer were comparable, but there was a considerable loss of photosynthetic activity when compared with cells in phosphate buffer (Table 1) . Spheroplasts which had been washed free of lysozyme and lysed in 0.03 M potassium phosphate buffer displayed little photosynthetic activity. When cells which had been incubated in mannitol-phosphate buffer without lysozyme were washed free of this buffer with phosphate buffer, no recovery of photosynthetic activity was observed and the incubation medium was found to contain a strongly fluorescent material. Such an inhibition of photosynthesis and release of fluorescent material was not observed after incubation of cells of Anabaena, Oscillatoria, and Gleocapsa in 0.5 M mannitol buffer.
The material released from cells of A. nidulans showed a yellow fluorescence and had absorption maxima at 269 nm and 410 nm, whereas material from C. peniocystis showed a blue fluorescence and absorption maxima at 269 nm, 330 nm, and 412 nm. Examination of these mixtures by paper chromatography and polyacrylamide gel electrophoresis indicated the presence of at least three fluorescent compounds, but no trace of chlorophylls and phycocyanins or their derivatives. Oxidation of the mixture with potassium permanganate gave a major fluorescent product which cochromatographed in two solvents with, and had the same absorption spectrum in, both acid and alkaline solution as authentic pteridine-6-carboxylic acid (Aldrich Chemical Co., Milwaukee, Wis.). These chemical characteristics indicate that the extracted fluorescent materials are 6-substituted pteridines similar to those first isolated from blue-green algae by Forrest et al. (3) .
Incubation of cells of A. nidulans and C. peniocystis in mannitol concentrations of 0.2 to 0.7 M demonstrated that the amount of pteridine released, as measured by its optical density at 410 nm, increased significantly with mannitol concentration and that there was a concomitant decrease in the photosynthetic rate as measured by either "4CO2 fixation or manometric measurement of 0, evolution (Fig. 1) . This VOL. 115, 1973 loss of photosynthetic activity was not recovered by washing cells free of mannitol. A similar loss of photosynthetic activity and pteridine from the cells was observed with concentrations of compounds exerting an osmotic pressure comparable to that of the mannitol solutions. The compounds tested included sucrose, Dglucose, D-sorbitol, and fructose. However, solutions of Carbowax and polyvinyl pyrrolidone at the same specific gravity as the sugar solutions caused no release of pteridine.
No pteridine was released from washed cells of A. flos-aquae, Oscillatoria sp., and G. alpicola after incubation in mannitol or sucrose at concentrations as high as 0.7 M, or from lysozyme-treated cells in 0.5 M mannitol-phosphate buffer. Above this concentration range small amounts of a blue fluorescent material were observed, but this was not accompanied by a significant loss of photosynthetic activity.
It has been shown that a number of pteridine derivatives stimulate photosynthetic phosphorylation in chloroplasts (7), and other evidence implicates pteridines in the photosynthetic electron transport pathway of both higher plants and photosynthetic bacteria (5). Pteridines have been reported to occur naturally in blue-green algae in relatively large concentrations (3, 4, 10) and were extractable by cold shock from A. nidulans, which resulted in a loss of the photosynthetic activity of the cells (3). Our results from Anacystis and Coccochloris support these earlier findings in that there is a progressive loss of photosynthetic activity correlated with an increasing pteridine release. Although there exists a correlation between the two events ( Fig. 1) , this correlation may not be causal. However, although lysozyme causes some changes in the ultrastructure of A. nidulans, no such changes were reported in cells of a control in mannitol without lysozyme (6) . Further, we have observed no inhibition of dark respiration in Anacystis and Coccochloris after mannitol treatment. The loss of pteridine therefore appears to affect only photosynthetic ability. The inability to remove large amounts of pteridine from three other blue-green algae studied may reflect a difference in the function of pteridine in these cells or merely differences in pteridine binding to the photosynthetic lamellae.
Attempts to culture spheroplasts and cells of Anacystis in mannitol-phosphate buffer reportedly have been unsuccessful (11) , and in the same buffer spheroplasts of Anacystis do not undergo cell division (9) . The apparent loss of viability in these preparations may be due to 
